ABSTRACT -Here we first present a brief background and the history of complex media, in particular the materials with negative permittivity and permeability, and then we discuss some of the salient electromagnetic features of these metamaterials. This is followed by description of some of the ideas regarding potential future applications of these metamaterials in devices and components, along with physical remarks and intuitive justification.
I. INTRODUCTION
The first attempt to explore the concept of "artificial" materials appears to begin in the late part of nineteenth century when in 1898 Jagadis Chunder Bose conducted the first microwave experiment on twisted structures, which by today's definition, was an artificial chiral "medium" [I].
Later in 1914, Lindman worked on "artificial" chiral media, which he formed by dispersing many randomly-oriented small wire helices in a host medium [2]. In 1948, Kock [3] made lightweight microwave lenses by arranging conducting spheres, disks, and strips periodically, and he demonstrated the possibility of tailoring the effective refractive index of the "artificial" media. Since then, the artificial complex materials have been the subject of research for many investigators worldwide.
Such interest has been motivated by many aspects among which is the general idea that some of the devices and components that are made from naturally available optical materials can be constructed using "artificial" materials for applications in the lower frequencies. This can be achieved by length scaling 141. Furthermore, and more importantly, in recent years new concepts in synthesis and novel fabrication techniques may allow construction of new classes of composite materials with interesting electromagnetic properties not easily available in nature. These metamaterials, which can in principle be synthesized hy embedding various constituents/inclusions with novel geometrical shapes and forms in some host media (Fig. I) 
U. OMEGA MEDSLIM AS A DNG MEDSUM
In the early 1990's. Saadoun and Engheta theoretically introduced the idea of "omega" medium as a particulate medium conceptually made of many small inclusions in the shape of Greek letter L 2 embedded in a host medium [25] , and then in their theoretical work on analysis of wave propagation in "omega" media (both "local" and "nonlocal" omega media) they studied the modelling of effective permittivity, effective permeability and effective (omega) coupling coefficient in such media using the circuit-model approach for the omega inclusions [25] . Although not of interest to them at the time, their circuit-model analysis had also revealed the possibility of having negative permicivity and permeability in omega media for certain range of frequencies.
In By studying electromagnetic wave interaction with the omega inclusions using the full-wave method-of-moment analysis, they evaluate frequency dependence of electric and magnetic polarizability tensors for omega inclusions, and then they obtain effective permittivity and effective permeability of bulk omega media using combined numerical and analytical techniques, with the goal of exploring situations when the omega media may possess negative permittivity and permeability at certain band of frequencies [21] . The theoretical analysis in this work has shown that, under certain conditions, omega media may indeed behave as a metamaterial with negative permittivity and permeability at some frequency band.
One of the interesting features of the omega inclusion is that when it is in resonance, both the induced electric and magnetic dipole moments exhibit the resonant behaviour at the same frequency. This can lead to relative ease of design of appropriate omega structures for a desired range of frequency. 
SIJEIWAVELENGTH DNG-DPS CAVITY AND WAVEGUIDE
Exploiting the fact that the Poynting vector of a plane wave in a DNG medium is antiparallel with its phase velocity, and the corresponding anomalous refraction of a wave at the boundary between a DNG medium and a conventional medium (which can be called a "doublepositive (DPS)" medium), can lead to interesting ideas for novel devices and components. [191 We also analyzed the modes inside the parallel-plate waveguides containing a pair of parallel DPS and DNG layers (Fig. 3) [19] . [20] .
In each of these problems, we have found that when a DNG layer is combined with, or is in proximity of, a DPS layer interesting and unusual properties are observed for wave propagation within this structure. The paired DNG-DPS bilayer structures exhibit even more interesting properties than a single DNG or DPS slab. These properties are specific to the wave interaction between the DNG and DPS layers. Such sub-wavelength cavity and guided-wave structures with no cut-off thicknesses, which may support resonant and propagating modes even at thicknesses much smaller than the wavelength, may provide possibilities for design of future miniaturized devices. We have also analyzed the modal structures in parallel-plate cavities and waveguides filled with a pair of conjugate "single-negative" layers, and have obtained their salient features [22] .
IV. CONCLUSION
Following a short review of the history of complex media and metamaterials, some of the salient features and potential ideas for metamaterial with negative refractive index have been discussed. It is shown that double 
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